(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
26 July 2001 (26.07.2001) 




PCT 



(10) International Publication Number 

WO 01/54139 Al 



(51) International Patent Classification 7 : H01B 7/00, 1 1/02 

(21) International Application Number: PCT/US00/42534 

(22) International FUing Date: 1 December 2000 (01.12.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

09/453,745 



2 December 1 999 (02. 1 2. 1 999) US 



(71) Applicant (for all designated States except US): BELDEN 
WIRE AND CABLE COMPANY [US/US]; 2200 U.S. 
Highway 27 South, Richmond, IN 47374 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): TASH, Thomas, G. 
[US/US]; 3996 Wolke Drive, Richmond, IN 47374 (US). 
RODEGHERO, Thomas, L. [US/US j; 2318 Minnerman 
Road, Richmond, IN 47374 (US). SHUMAN, Brian, R. 
[US/US]; 1 129 Boyer Street, Richmond, IN 47374 (US). 



(74) Agent: CONTE, Robert, E, L; Lee, Mann, Smith, 
McWiiliams, Sweeney & Ohlson, Suite 410, 209 S. La 
Salle Street, Chicago, 1L 60604 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, H, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

[Continued on next page J 



== (54) Title: A CABLE CHANNEL FILLER AND CABLE CONTAINING THE SAME 




ON (57) Abstract: A cable channel filler (20) and a cable (50) containing the cable channel filler (20) in it's core. The channel filler (20) 
*n extends longitudinally and has a plurality of spaced longitudinally extending open pockets (23-24 & 26-27) in which cables, such 
^ as twisted pair cables (52 & 53), can be placed as part of the core. The core containing the twisted pair cables (23-24 & 26-27) in 
^ the pockets (52 & 53) can be jacketed, shielded and jacketed, or any other desired cable construction that would benefit from the use 

of our elongated channel filler (20). The longitudinal pocket channel openings (31) have a width (32) that is less than the envelope 
^ diameter (44) of the cable (50) to be placed in the pocket and is preferably equal to the envelope diameter (44) of the cable (23-24 & 

26-27) to be placed in the pocket and is preferably equal to the envelope diameter (44) minus the maximum allowable compression 
Q distance of the cable in the pocket Also, the cross sectional area of the pocket is substantially equal to or greater than the envelope 
^ cross sectional area of the twisted pair cable (23-24 & 26-27) and the depth (33) of the pocket is equal to or greater than the envelope 
^ diameter (44). 
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A CABLE CHANNEL FILLER AND CABLE CONTAINING THE SAME 
FIELD of the INVENTION 

The present invention relates to a cable channel filler and a cable having the 
channel filler. More particularly the present invention relates to a channel filler 
having a plurality of cable holding pockets with each pocket having an channel 
opening having a channel width that is less than the diameter of the envelope area 
of a cable or a twisted pair cable that to be placed in each pocket. The cable that 
has our channel filler has a core that includes our channel filler which has a 
plurality of cables in its pockets and which are separated a predetermined distance 
from each other in the channel filler. 

BACKGROUND of the INVENTION 

The most popular fillers are generally based on a circular cross-section wherein 
each pocket generally has a cross-sectional area that is greater than the cross- 
sectional envelope area of the twisted pair cable that is to be placed in the pocket, 
and a pocket channel opening width that is equal to or greater than the diameter of 
the envelope area of the cable(s) in the pocket. 

SUMMAR Y of the INVENTION 

Our channel filler has a plurality of longitudinally extending segmented tubular 
pockets each with a longitudinally extending channel opening. The width of the 
channel opening for each of the pockets is less than a cable envelope diameter of 

1 
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the cable to be held in the pocket. The channel filler pockets allow holding the 
cables in the pockets in a fixed relationship to each other. This provides good 
dimension stability for each cable(s) within the channel filler. 
For instance, with the preferred construction of our channel filler, each 
5 segmented tubular pocket is sized to the cable it is to carry. Thus, the diameter 
of the pocket is substantially equal to the diameter of the cable envelope that is 
in the pocket and the width of the channel opening is equal to the cable 
envelope diameter minus the maximum allowable cable compression distance. 
This construction holds the cable in the pocket in place and generally provides 
10 dimensional stability between the various cables in the pockets. Also, the 

pockets can be spaced in such a way to provide appropriate spacing between 
signal carrying cables to provide good signal characteristics such as 
impedance, crosstalk, capacitance, etc. 

A communication cable manufactured using the channel filler of our invention 
15 generally has a cable such as a twisted pair cable in each pocket. Then the 
cable containing channel filler is shielded and jacketed, just jacketed or any 
other desired cable construction that would benefit from the use of our 
elongated channel filler. 

Therefore, it is an object of the present invention to provide a cable channel 
20 filler having a longitudinally extending channel filler body having a plurality 
of spaced longitudinally extending open pockets, with the pockets being sized 
to hold a cable therein having a cable envelope diameter, and each of the 
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pockets having a channel opening extending from the pocket and the channel 
opening having an opening width less than the envelope diameter. 



It is still another object of the present invention to provide a cable channel 
filler having a longitudinally extending channel filler having a four spaced, 
5 parallel longitudinally extending open pockets for separating four twisted pair 
cables, a cross-section of the channel filler having a first axis and a second 
axis, the first axis being substantially perpendicular to the second axis, 
a first pair of pockets being diametrically spaced from each other and being on 
the first axis, a second pair of pockets being diametrically spaced from each 

10 other and being on the second axis, each of the first pair of pockets having 

substantially the same cross-sectional area, each of the second pair of pockets 
having substantially the same cross-sectional area, the first pockets having a 
depth greater than a depth equal to or greater than a first cable envelope 
diameter of a first twisted pair cable to be place in the first pockets, and a 

1 5 pocket diameter about equal to the first cable envelope diameter, 

the width of the first pocket opening being substantially equal to the first cable 
envelope diameter minus a maximum allowable compression distance of the 
first twisted pair cable, the second pockets having a depth greater than a depth 
equal to or greater than a second cable envelope diameter of a second twisted 

20 pair cable to be place in second pockets, and a pocket diameter equal to about 
the second cable envelope diameter, and the width of the second pocket 
opening being substantially equal to the second cable envelope diameter minus 
a maximum allowable compression distance of the second twisted pair cable. 
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It is still a further object of the present invention to provide a communication 
cable having a cable core surrounded by a jacket, the cable core having a 
longitudinally extending channel filler having four parallel spaced, 
longitudinally extending open pockets for separating four twisted pair cables, 
5 a cross-section of the channel filler having a first axis and a second axis, 

the first axis being substantially perpendicular to the second axis, a first pair of 
pockets being diametrically spaced from each other and being on the first axis, 
a first twisted pair cable being in each of the first pair of pockets, 
a second pair of pockets being diametrically spaced from each other and being 

10 on the second axis, a second twisted pair cable being in each of the second pair 
of pockets, each of the first pair of pockets having substantially the same 
cross-sectional area, each of the second pair of pockets having substantially 
the same cross-sectional area, each of the first pair of pockets having a depth 
greater than a depth equal to or greater than a first cable envelope diameter and 

1 5 a pocket diameter about equal to said first cable envelope diameter, 

the width of said first pocket opening being substantially equal to the first 
cable envelope diameter minus a maximum allowable compression distance of 
said first twisted pair cable, each of the first pair of pockets having a depth 
greater than a depth equal to or greater than a first cable envelope diameter of 

20 the first twisted pair cable and a pocket diameter about equal to the first cable 
envelope diameter, and the width of the first pocket opening being 
substantially equal to the first cable envelope diameter minus a maximum 
allowable compression distance of the first twisted pair cable. 
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The present invention and the advantages thereof will become more apparent 
upon consideration of the following detailed description when taken in 
conjunction with the accompanying drawings 

BRIEF DESCRIPTION OF THE DRA WINGS 



invention. 



FIG. 2 is a cross-sectional view taken along lines 2-2 of FIG. 1. 



FIG. 3 is an enlarged partial cross-sectional plan view of FIG. 1 . 



FIG. 4 is an enlarged cross-sectional view of a twisted pair cable to be used 
1 0 with the channel filler of FIG. 1 . 



FIG. 5 is perspective view of a cable utilizing our elongated channel filler. 



FIG. 6 is an enlarged cross-sectional view taken along lines 6-6 of FIG. 5. 



FIG. 7 is a perspective view of another cable utilizing our elongated channel 



5 



FIG. 1 is an enlarged perspective view of the elongated channel filler of our 



filler. 



15 



FIG. 8 is a perspective view of still another cable utilizing our elongated 



channel filler. 



5 
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FIG. 9 is an enlarged cross-sectional view of a further cable utilizing our 
elongated channel filler. 



FIG 10 is an enlarged cross-sectional view of an alternative channel filler in 
accordance with our invention. 

5 FIG. 1 1 and 12 are illustrative views of the axis of a pocket twisted about the 
axis of our channel filler. 

DETAILED DESCRIPTION 

The following description taken in conjunction with the drawings will further 
explain the inventive features of our elongated channel filler and cables 
1 0 utilizing our elongated channel filler. 

Referring to FIGS. 1-3, our elongated channel filler 20 has along its cross- 
sectional plane a first axis 21 and a second axis 22. In the embodiment shown, 
the channel filler has four pockets 23, 24, 26, and 27. The first axis 21 is 
perpendicular to the second axis 22. The pockets 23 and 24 are centered on 

15 the first axis 21 and pockets 26 and 27 are centered on the second axis 22. 

The pockets 23 and 24 have the same cross-sectional area as each other and 
pockets 26 and 27 have the same cross-sectional area as each other. If desired, 
they can all have the same or different cross-sectional area depending on the 
cables that are to be placed in the pockets. This is also of the case concerning 

20 the pockets. There can be two or more pockets and more than four pockets. 

6 
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The spacing between the pockets will depend on what cables are to be placed 
in the pockets. 



Referring to Fig. 3, there is shown an enlarged portion of the channel filler 20 
to illustrate the similar characteristic's of all of the pockets. Each of the 
5 pockets is a segmented tube having a diameter 28. The circular wall portion 
29 of each pocket extends for greater than 1 80° . A spaced pair of 
longitudinally extending walls 30, extend from the segmented portion of the 
tube to provide a longitudinally extending rectangular channel opening 3 1 . The 
width 32, of the channel opening 31, of each pocket is less than the diameter 
10 of the cable envelope in the pocket and equal to or greater than the envelope 
diameter (i.e., 44, Fig. 4) minus the maximum allowable compression 
distance of the cable to be placed in the pocket. 

Each of the pockets has a depth 33, which extends from the filler envelope 34, 
to the base of the pocket. The depth 33 is equal to or greater than the diameter 
1 5 of the cable envelope to be placed in the pocket. 

The cross-sectional area of each of the pockets 23, 24, 26 and 27 is shown as 
being greater than the cross-sectional area of the twisted pair cable envelope 
43 (Fig. 4). The cross-section area of the pocket shown in Fig. 3 is defined 
by walls 29, 30 and the envelope 34. The cross-section area of each pocket 
20 can be as small as the cross-sectional area of the envelope of the cable to be 
placed therein. 

7 
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The preferred material for the elongated channel filler is any suitable polymer 
or copolymer depending on the needs of the user for crush resistance, breaking 
strength, gel fillings, safety, and the need for flame and smoke resistance. In 
many applications the material will be a polyethylene. 

5 FIG. 4 illustrates a cross-section of a twisted pair cable 40 having a pair of 
conductors 41, with appropriate insulation 42. The cable 40 has a circular 
envelope 43. The diameter 44 of the circular envelope 43 is approximately 
equal to the diameter of its respective pocket. 

The conductors 41 , for the twisted pair cables are generally copper, tinned 
10 copper, or any other appropriate conductor. The conductor insulation is 
a foamed on non-foamed insulation of polyethylene, polypropylene, 
fluorinated ethylene propylene, tetrafluoroethylene, polyvinyl chloride, etc. 

The twisted pairs can be individually shielded if desired and in some cases, 
some or all of the pockets can be used to hold bundles of fiber-optic cables 
1 5 along with other types of cables. 

Referring to FIGS. 5 and 6. there is shown a cable 50, having as its core our 
elongated channel filler 20 with first pair of diametrically opposed pockets 23 
and 24 each containing a twisted pair cable 52, having a long lay of about 0.5 
in. to about 1 .5 in. and with second pair of pockets 26 and 27, each containing 
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a twisted pair cable 53, having a short lay of about 0.25 in. to about 0.75 in. 
The twisted pair cables 52 and 53 are the same construction as the twisted pair 
cable 40. The core which contains the elongated channel filler 20, and the 
cables 52 and 53, in the pockets as shown in FIGS. 5 and 6, is surrounded by a 
5 jacket 54 which was extruded thereover. The jacket 54 can be any suitable 
jacket material normally utilized such as foamed on non-foamed polyvinyl 
chloride, fluorinated polymers, polyethylene, the flame retardant compositions, 
etc. 

Generally for a communication cable having four twisted pair cables, all of the 
10 same size with or without different lays, it can use our channel filler having a 
diameter of about 0.150 inches to about 0.350 inches and channel pockets 
having a diameter of about 0.050 inches to about 0.120 inches. The size of the 
twisted pair cables are generally about 24 AWG. to about 22 AWG. For other 
applications, the channel filler will have as many pockets as needed. For 
15 instance, in a four pair cable, the channel filler will have four pockets, in a 1 0 
pair cable, the channel filler would have 10 pockets. 

Referring to FIG: 7 there is shown a cable 60 having the same construction as 
the cable 50 except it has shield 61 wrapped around the core. The shield 61 
may be any suitable shield such as an aluminum tape, BELDFOIL, DUOFOIL, 
20 or any suitable metal tape. The shield 61 is wrapped around the core and then 
the jacket 54 is extruded around the shield. In a known manner, a drain wire 
(not shown ) can be inserted into the cable 60 if desired. 
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Referring to FIG. 8, there is shown a cable 65 using a drain wire 66. The cable 
65 has the same construction as the cable 60 except in this embodiment, the 
drain wire 66 is helically wrapped around the lateral shield 61 for the dual 
purpose of being a drain wire and to hold the lateral shield 61 in place. The 
5 jacket 54 is then extruded over the shield 61 and drain wire 66. 

Referring to FIG. 9, there is shown still another cable 70 having the same 
construction as the cable 60 except in this embodiment, there is a channel filler 
71 constructed the same a channel filler 20 except channel filler 71 has a 
central longitudinally extending filler or strength member 72. This member 72 
10 can be of any desired material and is generally a polyethylene rod. 

The drain wire 66, is generally made with tinned copper, tinned aluminum, etc. 

Referring to FIG. 10, there is shown a cable filler 75 with an alternative 
structure. The cable filler shown has four longitudinally extending open 
pockets 76. Each of the pockets 76 have a pair of spaced side walls 77 and 78 

15 extending outwardly from the ends of an arcuate or convex bottom wall 79 

towards the outer circumference 80 of the filler 75. The filler 75 has a central 
axis 81 , a rod central section 82 and an outer circumference 80. The outer 
walls of the rod 82 being the pocket bottom wall 79. The pocket openings are 
formed by the channel filler outer circumference wall 80 and have an opening 

20 width 83. The opening width 83 is less than the diameter of the cable 

envelope that is to be placed in the pocket i.e. 43 (FIG. 4 ). As noted above, 

10 
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the smallest width of the opening 83 is the cable envelope diameter minus a 
maximum allowable compression distance of said cable. Each pocket has a 
depth 84 which extends perpendicular through the center 85 of the pocket 
opening width 83 to the filler circumference 80. The depth 84 is equal to or 
5 greater than the diameter of the cable envelope i.e. 43 (FIG. 4). The width 
must be sufficiently wide so as not to crush the cable therein therefore, the 
cross-sectional area of the pocket 76 when measured to the circumference 81 
is greater than the cross-sectional area of the cable envelope i.e. 43 (FIG. 4). 

As noted above, with regard to our channel filler 20, the channel filler 75 will 
10 also have as many pockets as needed i.e. a 10 pair cable channel filler would 
have 1 0 pockets. 

The longitudinally extending pockets of our channel fillers 20 and 75 may 
have their longitudinal axis 35 or the longitudinally extending center 85 
extending parallel to their respective longitudinal axis 25, 81 of their 
1 5 respective fillers 20 and 75 or twisted there around as illustratively shown by 
FIGS 11 and 12. 

Although I have described our preferred elongated channel filler as having 
four pockets, the channel filler may have more or less pockets and the pockets, 
as noted above, are preferably sized to the cables they are to hold. The pockets 
20 can hold different types of cables as mentioned above and it may have other 
alternative structures as referenced by but not limited to FIG 10. 

11 
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It will, of course, be appreciated that the embodiments which have just been 
described have been given by way of illustration, and the invention is not 
limited to the precise embodiments described herein. Various changes and 
modifications may be effected by one skilled in the art at without departing 
5 from the scope or spirit of the invention as defined in the appended claims. 



12 
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WE CLAIM 

1 . A cable channel filler comprising: 

a longitudinally extending channel filler body having a plurality of 
spaced longitudinally extending open pockets, 

said pockets being sized to hold a cable therein with said cable having 
an envelope diameter, 

each of said pockets having a channel opening extending from the 
pocket, and 

said channel opening having an opening width less than said envelope 
diameter. 

2. The channel filler of claim 1 wherein, 

each of said pockets have a longitudinally extending axis extending 
substantially parallel to each other, and 

each of said pockets have a pocket diameter substantially equal to said 
envelope diameter. 

3. The channel filler of claim 2 wherein, 

said opening width of each of said pockets is less than said envelope 

13 
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diameter and equal to or greater than said envelope diameter minus a 
maximum allowable compression distance of said cable. 



4. The channel filler of claim 3 wherein, 

said opening width of each of said pockets is equal to said envelope 
diameter minus a maximum allowable compression distance of said 
cable. 

5. The channel filler of claim 1 wherein, 
said channel filler body is cylindrical, 

said pockets are segmented tubes with channel openings extending 
therefrom, 

said channel filler body having a first pair of pockets diametrically 
opposed to each other and a second pair of pockets diametrically 
opposed to each other, 

each of said first pair pockets having substantially the same cross- 
sectional area, and 

each of said second pair of pockets having substantially the same cross- 
sectional area. 



14 
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6. The channel filler of claim 5 wherein, 

each of said pockets have a depth equal to or greater than said envelope 
diameter of said cable to be placed in said pockets, and 
said opening width of each of said pockets is less than said envelope 
diameter and equal to or greater than said envelope diameter minus a 
maximum allowable compression distance of said cable. 

7. The channel filler of claim 6 wherein, 

said channel filler body has a diameter of about 0.150 inches to about 
0.350 inches, 

each of said pockets having a diameter of about.060 inches to about 
0.120 inches, and 

each of said pockets having a depth of about 0.50 inches to about 0.150 
inches. 



8. A cable channel filler comprising: 

a longitudinally extending channel filler having at least four spaced, 
parallel longitudinally extending open pockets for separating at least 
four twisted pair cables, 

a cross-section of said channel filler having a first axis and a second 

15 
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axis, said first axis being substantially perpendicular to said second 
axis, 



a first pair of pockets being diametrically spaced from each other and 
being on the first axis, 

a second pair of pockets being diametrically spaced from each other 
and being on the second axis, 

each of said first pair of pockets having substantially the same cross- 
sectional area, 

each of said second pair of pockets having substantially the same 
cross-sectional area, 

each of said first pockets having a first pocket depth equal to or 
greater than a first cable envelope diameter of a first twisted pair 
cable to be place in said first pockets, and a first pocket cross 
sectional area equal to or greater than a first cable envelope cross 
sectional area, 

the width of said first pocket opening is less than said first cable 
envelope diameter and equal to or greater than said first cable 
envelope diameter minus a maximum allowable compression 

16 
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distance of said first cable, 

each of said second pockets having a second pocket depth equal to or 
greater than a second cable envelope diameter of a second twisted pair 
cable to be place in said second pockets, and a second pocket cross 
sectional area equal to or greater than a second cable envelope cross 
sectional area ,and 

the width of said second pocket opening is less than said second cable 
envelope diameter and equal to or greater than said second cable 
envelope diameter minus a maximum allowable compression distance 
of said second cable. 

9. A communication cable comprising: 
a cable core surrounded by a jacket, 
said cable core having 

a longitudinally extending channel filler having at least four parallel 
spaced, longitudinally extending open pockets for separating at least four 
twisted pair cables. 

a cross-section of said channel filler having a first axis and a second axis, 
said first axis being substantially perpendicular to said second axis, 
a first pair of pockets being diametrically spaced from each other and being 
on the first axis, 

17 
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a first twisted pair cable being in each of said first pair of pockets, 

a second pair of pockets being diametrically spaced from each other and 

being on the second axis, 

a second twisted pair cable being in each of said 

second pair of pockets, 

each of said first pair of pockets having substantially the same cross- 
sectional area, 

each of said second pair of pockets having substantially the same cross- 
sectional area, 

each of said first pockets having a first pocket depth equal to or greater 
than a first cable envelope diameter of said first twisted pair cable in said 
first pockets,' and a first pocket cross sectional area equal to or greater than 
a first cable envelope cross sectional area, 

the width of said first pocket opening is less than said first cable envelope 
diameter and equal to or greater than said first cable envelope diameter 
minus a maximum allowable compression distance of said first cable, 
each of said second pockets having a second pocket depth equal to or 
greater than a second cable envelope diameter of said second twisted pair 
cable in said second pockets, and a second pocket sectional area equal to 
or greater than a second cable envelope cross sectional area, and 
the width of said second pocket opening is less than said second cable 
envelope diameter and equal to or greater than said second cable envelope 
diameter minus a maximum allowable compression distance of said 
second cable. 

18 
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1 0. A communication cable comprising: 
a cable core surrounded by a jacket, 
said cable core having 

a longitudinally extending channel filler having a plurality of spaced 
longitudinally extending open pockets, 
a first cable in a plurality of said pockets, 

said first cable having a cross sectional first cable envelope area and 
envelope diameter, 

each of said pockets containing said first cable, 

each of said pockets having a channel opening having a width less than 

said first cable envelope diameter, 

and 

each said pocket cross sectional area is equal to or greater than said 
first cable envelope cross sectional area. 

1 1 . The communication cable of claim 10 wherein each of said pockets 
longitudinally extend substantially parallel to each other, and the 
opening width of each of said pockets is less than said envelope 
diameter and equal to or greater than said envelope diameter minus a 
maximum allowable compression distance of said cable in said pocket. 



19 
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12. The communication cable of claim 1 1 wherein, 
said channel filler body is cylindrical, 

said channel filler body having a first pair of pockets diametrically 
opposed to each other and a second pair of pockets diametrically 
opposed to each other, 

each of said first pair pockets having substantially the same cross- 
sectional area, and 

each of said second pair of pockets having substantially the same cross- 
sectional area. 



13. The communication cable of claim 12, 

each of said pockets have a depth equal to or greater than said envelope 
diameter of said cable to be placed in said pockets, and 
said opening width is equal to said envelope diameter minus a 
maximum allowable compression distance of said cable. 

14. The communication cable of claim 13 wherein 

said channel filler body has a diameter of about 0. 1 50 inches to about 
0.350 inches, 

a plurality of said pockets having a diameter of about 0.060 inches to 
about 0. 120 inches, and 

said pockets having a depth of about 0.050 inches to about 
0.150inches. 

20 
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15. The communication cable of claim 8, wherein a shield surrounds said 
core and said jacket surrounds the shielded core. 



16. The communication cable of claim 9, wherein a shield surrounds said 
core and said jacket surrounds the shielded core. 

1 7. The communication cable of claim 1 1 , wherein a shield surrounds said 
core and said jacket surrounds the shielded core. 

1 8. The communication cable of claim 13, wherein a shield surrounds said 
core and said jacket surrounds the shielded core. 

1 9. The communication cable of claim 1 4, wherein a shield surrounds said 
core and said jacket surrounds the shielded core. 



21 
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FIG. 4 
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